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According to the Ethiopian Demographic and Health Survey (EDHS) 2014 report, 41% of women who gave birth received antenatal care from a trained health professional at least once for their last birth, and only 18% of mothers made their first ANC visit within the first 4 months of gestation. [8] In Ethiopia, FANC services are free of charge in most public health institutions and require a little cost in private facilities. Despite this, the EDHS 2014 report indicated that about four in every ten women (41%) did not receive any antenatal care for their last birth in the 5 years preceding the survey. When women initiate ANC late, they have an increased risk of poor pregnancy outcomes, maternal and neonatal mortality. [9] Regarding its utilization determinants, factors such as maternal age, maternal education, occupation, family income, accessibility of service, parity and past experience of service, perceived quality of service, cost of the service, awareness of care, and pregnancy-related complications were found to be predictors of FANC utilization. [7, 10, 11] The utilization of FANC service has great importance in detection and treatment of existing diseases and conditions including early screening for HIV infection and syphilis to reduce mother-to-child transmission, ultrasound screening to identify congenital abnormalities and prevention of malaria, hookworm, tetanus, anemia, and other conditions. In addition to these, pregnant women receive other interventions that can be linked to FANC components such as provision of information about birth preparedness and complication readiness, nutrition, family planning, breastfeeding, and health benefits of delivery with the assistance of skilled health providers. Although FANC is essential for the improvement of maternal and child health, little is known about the utilization pattern and factors associated, particularly in the region. Therefore, this study aimed at determining extent of FANC service utilization and factors associated with ANC use, in Duguna Fango Woreda, Wolaita Zone, Southern Ethiopia.
mAteRIAls And methods

Study area
This study was conducted in Duguna Fango District, Wolayita Zone, Southern Ethiopia. The district is located 400 Km from Addis Ababa, the capital city and 64 Km from Hawassa, the regional capital. There were five health centers, 31 health posts, 8 private clinics, and 1 district hospital. The population was estimated to be 119,348, out of which 60,867 were female. The estimated reproductive age group women were 27,829 (23.3%) of total population. The total numbers of kebeles (the smallest administrative unit in Ethiopia) in the district were 32.
Study design
A community-based cross-sectional study was conducted from August to November 2017. All selected voluntary women of reproductive age who gave birth in the last 24 months were included. Women who were mentally and physically incapable of being interviewed were excluded.
Sample size determination
The sampling size was determined by using a single population proportion formula for cross-sectional study using the assumptions of Z, standardized normal distribution value for the 95% confidence interval (CI), which is 1.96, p, an estimate of the level for the population (32% =0.32) [8] and taking d, the margin of error to be 5.0% which gave 334. Adding design effect of 1.5 and 10% nonresponse rate 551 was the final sample size.
Sampling technique
Multistage cluster sampling technique was used to select primary and secondary sampling units. Out of 32 kebeles of the study area, nine kebeles were selected by simple random sampling as primary sampling unit. Then from secondary sampling units nine clusters/sub-kebeles were selected by simple random sampling from the list of cluster from each kebele, and the sample size was allocated to each clusters using probability proportion to population size. Then women of reproductive age who gave birth in the last 24 months in cluster were identified using the health postregistration book and then mothers were randomly selected until desired sample size was obtained.
Data collection and quality assurance
Training was given to data collectors and supervisors. Before conducting the main study, pretest carried out on 5% of mothers in the last 24 months who were not included in the study. Based on the findings of the pretest, data collectors reoriented and the questionnaire was modified as necessary. Feedback from the interviewers was incorporated to enrich the questionnaire and make it more applicable to the local situations. Anything which was unclear, missing and ambiguous were corrected on the next day and 10% of the sample was rechecked by supervisors whether the interviewers have done their job correctly or not.
Data were collected through structured questionnaire, which was prepared in English and translated to Amharic and back to English to check consistency. It was adapted from previously conducted studies and WHO standards with some modifications to address local context. [12] The 5% of the questionnaire was pretested and checked for its consistency in the same district but outside of study kebeles (the lowest administrative unit in Ethiopia). Nine nurses who were outside the study catchment area were identified for data collection and three health officers for supervision. The data collection was conducted by face-to-face interview. The structured questionnaire had sociodemographic variables, reproductive characteristics, and proportion of focused ANC use.
Operational definitions
FANC: It is a goal-oriented ANC approach that was adopted by the WHO with a minimum of four and more ANC visits. Antenatal care coverage is defined as the percentage of women who utilized antenatal care provided by formal health services at least once during pregnancy among all women who gave birth to a live child in a given time period. Antenatal services are services given by formal health facilities to pregnant women so that they have a safe pregnancy and healthy baby that include: risk screening, detection and management of associated diseases, efficient maintenance of maternal nutrition and health, and Information Education Communication related to safe delivery and early recognition and management of complications including abortion. Utilization is the action of receiving or using ANC service from formal health providers.
Data analysis
All the collected data were coded, checked for completeness and consistency. Data were entered into EPI Info version 3.5.4 (CDC, Atlanta, Georgia, USA) and transferred to SPSS version 20 (Armonk, New York city, USA) for analysis; descriptive statistics was done. Regarding the knowledge questions, those scoring below the mean score for knowledge questions were considered as poorly knowledgeable, whereas the rest were considered knowledgeable. Univariate and multiple logistic regressions were done to determine associated factors. Independent variables having P < 0.05 on univariate analysis were the candidates for multivariable analysis for further confounding effect control. Hosmer and Lemeshow goodness-of-fit test was done to assess the fitness of the model during multivariable analysis. With P = 0.25, the model was ensured being fit well for the multivariable analysis and accepted.
Both crude and adjusted odds ratios (AOR) with 95% CI were reported to measure the strength of association between exposure and outcome variable. The results of multiple logistic regression were considered statistically significant at P < 0.05.
Ethical consideration
Ethical clearance was obtained from the Ethical Review Committee of Wolaita Sodo University and permission to conduct the study was obtained from all relevant quarters. All selected participants were informed about the objectives and contribution of the study and their verbal consent was obtained before administering the questionnaires. Participants were informed that they have the right to discontinue or refuse to participate in the study and confidentiality was assured.
Results
Sociodemographic characteristics
Of a total of 551 women who gave birth in the last 24 months prior to the study period, 540 (98%) participated in the study. Eleven mothers refused to participate in the study. Out of 540 mothers, majority 410 (75.9%) were between 20 and 34 age with the mean age of 26.4 and standard deviation of 4.9 years. Large majority study participants; 521 (96.5%), 466 (86.3%), and 512 (94.8%) were married, were protestant religion followers, and homemakers, respectively, and similarly 533 (98.7%) were Wolaita ethnic group. Regarding mothers' occupation, about 512 (94.8%) of mothers were homemakers and 28 (5.2%) were employed at work. Concerning mothers' educational status, half of the 312 (57.6%) had not attended formal education, 173 (32%) attended primary and 45 (8.3%) attended secondary, and 10 (1.9%) had received diploma and above education. Majority of respondents, 419 (71.2%), travel <2 h to reach the nearest health center (with minimum 0:10 min and maximum 4:30 h). Regarding means of transportation, almost all respondents, 461 (85.4%), travel on foot [ Table 1 ].
Reproductive characteristics of mothers
Regarding reproductive characteristics of participants, 114 (21%), 181 (33.5%), 137 (25.4), and 108 (20%) were para one, 2-3, 4-5, and > 5, respectively. Similarly, 112 (20.7%) were gravida one, 155 (28.7%) were 2-3, 124 (23.0%) were 4-5, and 149 (27.6%) had >5 times gravidity. More than half (360 [66.7%]) of mothers planned their last child pregnancy, the rest 180 (33.3%) did not plan.
Knowledge on obstetric danger signs, number and starting month of focused antenatal care visits
Concerning knowledge on danger signs of pregnancy, more than half, 333 (61.7%), of the mothers were not knowledgeable and 207 (38.3%) were knowledgeable. Regarding when to start FANC, 275 (50.9%) of mother were knowledgeable and half of 265 (49.1%) were not knowledgeable on time at initiation FANC. 
Proportion of focused antenatal care
Among 540 interviewed mothers' majority 459 (85.0%) attended focused antenatal visits at least once, out of these 30 (5.6%) and 243 (45%) attended once and four and more times during their last pregnancy, respectively. In addition, 258 (47.8%), 147 (27.2%), and 53 (9.8%) attended FANC at the first, second, and third trimester, respectively. Among those who attended FANC at least once, 200 (37.2%) of women attended late and 259 (47.8%) were early to FANC at health facilities.
Factors associated with focused antenatal care visits of mothers
Bivariate and multivariable logistic regression analyses were done to analyze factors associated with FANC utilization. P ≤ 0.2 was used as cutoff point and selected for the final model. On the bivariate analysis, variables such as age, education, parity, means of transportation to facility, family size, knowledge of danger signs during pregnancy, knowledge of starting month for FANC visits, and intend the pregnancy were significant and selected for multivariable analysis [ Table 2 ].
Mothers who planned their last pregnancy were two times more likely to follow FANC than those who did not (AOR = 2.07 [1.2-3.5] . Mothers who knew the appropriate number for FANC visits were 8.3 times more likely to follow FANC than mothers who did not (AOR = 8.3 [5.13-13.6] ). Knowledge of danger signs during pregnancy was found to be statistically significant; mothers who had knowledge about danger signs during pregnancy were 0.5 times more likely follow FANC than mothers' poor knowledge about danger signs during pregnancy (AOR = 0.4 [0.2-0.7]). Mothers who had access of transportation were two times more likely to follow FANC than mothers who had no transportation access (AOR = 2.1 [1.0-4.3]) [ Table 2 ].
dIscussIon
This study assessed FANC utilization and associated factors among childbearing mothers. Among 540 interviewed mothers, 243 (45%) followed FANC visit four and above times during their last pregnancy and 207 (40%) mothers did not utilize the service. This result was higher than the EDHS survey conducted in 2014 where 32% of mothers who have had a live birth in the 5 years received four and more prenatal care; this discrepancy might be related to time difference and EDHS survey encompasses remote areas of the country. [8, 13] Likewise, the finding is higher than a 15 years review done on disparities in ANC in Ethiopia, where only 10.4% attended four or more times. [14] This might be related to the fact that the Ethiopian Government and donors have implemented high impact interventions in maternal health including ANC. [15] However, the finding is lower than a study conducted in 2014 in Mekelle City, Northern Ethiopia, where 84.8% had four and above FANC contacts [2] and 60%, 95%, and 99% in Zambia, Ghana, and Ukraine, respectively; [16] this discrepancy might be due to the fact that this study was conducted in rural area, but those two were done in urban settings and had more educated participants. Moreover, access and means of transportation might vary.
In the multivariable analysis, like in many other studies, [4, 17, 18] educated mothers were more likely to use FANC as compared to their counterparts. This might be related to the fact that an educated mother tends to be aware of the benefits of using FANC and/or they had better access in terms of economy.
The access to transportation to health facilities significantly determined FANC utilization--mothers who had transportation to travel from their home to health center were 2.1 times more likely to follow FANC than their counterparts. Lack of transportation access to reach the nearest health facility discourages mothers to follow FANC because when they reach the third trimester they are weak to travel long distance in the case of rural areas without transport access. In contrary to that physical proximity of health institution was found to be a determinant of FANC utilization that 85.4% of the study participants traveled on foot. Mothers living in closer proximity to modern health services and having access to transportation were more likely to receive services from health personnel for the treatment of life-threatening and high-risk conditions and frequent FANC visits during the pregnancy period.
In this study, mothers who planned their last pregnancy were two times more likely to follow FANC than those who did not plan their last pregnancy. This finding is consistent with the study conducted in Yem special Woreda, Southwestern Ethiopia, [12] and Debre Birhan in 2012. [19] The possible explanation could be that mothers who had planned pregnancy might be more educated, and it is believed that wanted pregnancies are more likely to be cared that leads mothers to follow recommended FANC visit.
Mothers who knew the appropriate time for initiating FANC visits were 3.2 times more likely to follow FANC than mothers who did not know. This finding was in line with the study conducted in Debre Berhan in 2012. [19] This might be due to the fact that mothers starting FANC visit very soon have the probability of reaching four and above FANC, but if started late, they will deliver before reaching fourth visit and if they start first FANC early and providers inform and advise on pregnancy danger signs and services that enhance mothers to get FANC service.
Knowledge of danger signs during pregnancy was found to be significantly associated with FANC. This finding was consistent with a study conducted in Yem Special Woreda, Southwestern Ethiopia, [12] and Dere Teyare District, Eastern Ethiopia, 2015. [20] This may be due to the fact that mothers who had knowledge on danger signs are more likely to be aware of the possible adverse events that happen during pregnancy than their counterparts. The recall bias of women who gave birth in the last 24 months may cause error during data collection. In the cross-sectional study design, it is difficult to know which occured first, the exposure or the outcome.
conclusIon
The findings of this study showed that FANC utilization was low in the study area; 297 (55%) mothers did not follow FANC and more than half of the participants attended <4 visits. Hence, the regional health office has to strengthen activities to increase pregnant mothers' awareness on danger signs of pregnancy, benefits of antenatal care use, and work on improving access to health infrastructure to the community. Moreover, local health offices have to advise mothers to have planned pregnancy and work on early identification and service provision to pregnant mothers. Further studies should also be done on the quality of FANC service provided by health professionals in the setting.
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